Unexpectedly, it was discovered that the use of BCB can yield ambipolar (i.e.
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New dielectrics open gate for n-type organic field-effect transistors
The study of most crystallization processes using X-ray diffraction or spectroscopic tools is limited until the crystal reaches a critical size of many microns -too late to determine the relationship between crystal growth and environmental parameters. Scanning probe microscopy allows in situ visualization, but typically of structures growing randomly on a surface from a bulk solution. forms triangular prisms of PLH when raster-scanned in tapping mode over an 8 µm x 8 µm region of a freshly cleaved mica substrate at room temperature. There are just two orientations, differing by 180°, independent of scan direction. This indicates oriented epitaxial growth with respect to the pseudo-hexagonal lattice of the mica surface. More scans or a longer tip-substrate contact time increases crystal thickness and edge length. Edge length grows at a faster rate than thickness, partly because of the strong electrostatic interaction between the PLH molecule and substrate, which accelerates crystal growth along its edges. Small changes in environment (i.e. temperature, humidity, or pressure) can have enormous effects on the propensity to crystallize and the ultimate crystal morphology. In subsequent scans at 35°C, cubic-shaped features emerge at the corners or edges of the prisms. The morphological change is very reproducible. Mirkin says that they can determine why a crystal forms a particular shape as a function of environmental conditions. Lower humidities favor the formation of smaller crystals, down to five orders of magnitude smaller than those observable by single-crystal X-ray diffraction, allowing observation of otherwise undetectable morphological changes. This may allow systematic determination of the optimum growth conditions for crystals that are normally difficult, or impossible, to grow. Since DPN can be a massively parallel tool, combinatorial approaches could identify conditions for initiating a particular type of crystal growth for a given set of target molecules. Obvious candidates are proteins and organic macromolecules. The availability of DMSs with reliable magnetic properties should now focus attention on elucidating their magnetotransport properties. In particular, the electronic structure of Mn 2+ :ZnO is most analogous to those of ferromagnetic DMSs used in prototype spintronic devices (which process information by manipulating electron spins). These currently operate only at cryogenic temperatures. Implementation requires an understanding of the relationships between compositional, structural, and physical properties. So, future work will probe the identities and properties of lattice defects that can be introduced chemically, and the dependence of magnetic properties on such chemical parameters. The results also suggest new possibilities for the development of hierarchical magnetoelectronic device structures by integrating ferromagnetic oxide nanostructures with organic conducting polymers using soft-chemical methods, says coauthor and lead researcher Daniel R. Gamelin.
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In line for phase-change memory cell Atomic force microscopy and X-ray diffraction results are consistent with a herringbone packing geometry. The oligomers were: (1) 5,5'-bis(2-tetracenyl)-2,2'-bithiophene and (2) 5,5'-bis(2-anthracenyl)-2,2'-bithiophene. Both show excellent thermal stability and, according to scanning calorimetry, differential thermal, and thermal gravimetric analyses, are more air-stable than pentacene and other organic semiconductors. Electrical characterization indicates excellent thinfilm transistor performance (high mobility, large on/off current ratio, and increased air stability). After 500 hours of operation in air, (2) gives no loss in current while (1) loses 24% and pentacene 31%. So, compound 2 seems particularly promising as an air-stable p-channel organic semiconductor. 
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